The applicability of Enterobacter cloacae and Klebsiella typing reagents for classifying clinical strains of Enterobacter aerogenes was evaluated. Of 75 strains, none were agglutinated by E. cloacae O antisera or were sensitive to E. cloacae bacteriophages. In contrast, 70 strains reacted with Klebsiella capsular antisera. Two-thirds of the strains were lysed by Klebsiella typing phages. A set of five E. aerogenes bacteriocin producers classified 92% of strains into 15 sensitivity types. In conclusion, E. aerogenes may be typed with Klebsiella reagents, and the simple bacteriocin test provides further discrimination between strains. The limited number of capsular antigens in the species and their apparent similarity to Klebsiella capsular antigens warrant further investigation.
The resistance of Enterobacter aerogenes to cephalosporins and the potential emergence of mutants resistant to newer broad-spectrum agents has serious implications for the treatment of E. aerogenes infections (8, 11, 12) . There have been reports of resistance emerging in vivo, leading to treatment failure (2, 9) . To monitor and characterize these infections, the microbiologist must be able to distinguish between treatment failure and superinfection, using suitable typing methods. Unfortunately, there are no typing schemes available for E. aerogenes. This species occurs at a low frequency in clinical specimens and probably does not warrant the allocation of resources required to establish conventional serological and bacteriophage-typing schemes. In this study, we have determined the suitability for E. aerogenes of typing methods for Enterobacter cloacae and Klebsiella spp., and we describe a simple bacteriocin-typing scheme.
Seventy-six distinct strains of E. aerogenes were selected from 2,400 cultures of Enterobacter spp. sent to our laboratory for epidemiological studies between 1975 and 1986. Strains were considered distinct if they came from different hospitals or, if from the same hospital, were isolated 3 months apart. Capsular serotyping was performed by countercurrent immunoelectrophoresis and Quellung reaction with antisera prepared against the 77 K types of Klebsiella spp. (10) . 0 serology was performed with E. cloacae reagents as described by Gaston et al. (5) , with 30 established and 7 experimental antisera. Klebsiella and E. cloacae phage typing was performed as described previously (3, 4) .
Production of bacteriocins by E. aerogenes was evaluated by cross-testing 72 strains for sensitivity to bacteriocins produced by all 76 strains and four additional strains. Briefly, cultures were grown overnight in tryptone soya broth (Oxoid Ltd., London, England) at 37°C, and 10-pul portions were inoculated as discrete spots onto 9-cm plates of Proteose Peptone agar (1% agar and 1% [wt/vol] Proteose Peptone no. 1; Difco, East Molesey, England). After incubation overnight at 32°C, plates were inverted over a pad of blotting paper soaked with 0.5 ml of chloroform and incubated for 15 min to inactivate viable cells. The plates were exposed to air for 30 min to remove residual chloroform vapor and then were overlaid with 3 ml of Proteose Peptone broth culture of the indicator strain. Zones of inhibition were recorded after overnight incubation at 37°C. Phage lytic reactions characterized by plaques were ignored. The results were analyzed subjectively and by numerical analysis with the Jaccard coefficient, a method we have previously used for analysis of bacteriophage results (3, 4) .
None of the E. aerogenes strains were agglutinated by the 37 O antisera tested, and no reactions with the E. cloacae typing phages were found. Of the 75 strains tested, 71 gave a reaction with pooled Klebsiella antisera. Seventy of these reactions were with either pool 1 (38 strains) or pool 2 (32 strains). All of the pool 1 strains reacted with antiserum K3 or K68 or both, and all except five of the pool 2 strains could not be assigned to a specific serotype because of extensive cross-reactions.
Our set of 15 Klebsiella typing phages lysed 66% of the E. aerogenes strains. The distribution of types was not very discriminatory, as 51% fell into the two most frequent types (single reactions with phage 49 or 55). There was a strong association between E. aerogenes which reacted with pool 1 antisera and sensitivity to lysis by phage 49. Of pool 1 strains, 66% were lysed by phage 49, and only one other strain, which reacted with pool 2 antisera, was sensitive to this phage.
Bacteriocins were produced by 43 of the 72 strains tested. The number of reactions per producer ranged from 1 to 58, with a mean of 25.9. The similarity of the inhibition reactions was calculated by the Jaccard coefficient, and their relationships were displayed as a dendrogram. Two major similarity groups of bacteriocin activity were seen: group 1 included bacteriocins produced by 15 strains, with a mean similarity of 67.1%, and group 2 included bacteriocins produced by 13 strains, with a mean similarity of 79.7%.
A bacteriocin-typing set based on five producers was selected as follows. All producers that reacted with less than 5% of strains were discarded, which left 34 candidate strains. One producer from each of the similarity groups was selected, and the other members were discarded; strains 6 and 24 were selected. This left only six candidate strains. Strain 42 was chosen because of its high frequency of reaction (59%) and its complementary activity of strains 6 and 24.
Strains 3 and 41 were also selected, and two strains with similar reactions were discarded. The last remaining strain was discarded because of its similarity to group 2 strains. This gave a set of producer strains, strains 6, 24, 3, 41, and antigens of E. aerogenes are much more similar to those of Klebsiella spp. than to those of E. cloacae, and their sensitivity to Klebsiella phages may be a further indication of genetic similarity. It is interesting that 70 of 75 strains were typed by Klebsiella antiserum pool 1 or 2. This lack of serological diversity may indicate that E. aerogenes is divided into two main clones, i.e., those that react with K3 or K68 antiserum or both and those that give complex reactions with K8, K11, K21, and K26 antisera. The pool 2 antisera are the least specific Klebsiella reagents, and Kl1 and K21 are known to share antigenic determinants. It is also reported that colanic acid, a polysaccharide common to many members of the family Enterobacteriaceae, also shares this epitope (6) , and this may have contributed to the nonspecific reactions with the pool 2 antisera. This lack of serological diversity is in contrast to the situation with K. pneumoniae and warrants further study.
